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INTRODUCTION
4 demonstrated that residents with dementia in LTC are prescribed and administered significantly less pain 1 medication than are residents without dementia. 2 Limited physician services in many North American LTC homes and other resource limitations (e.g., 3 limited registered nurses, lower skill mix care models) are considered to be responsible, at least in part, for 4 the under-management of pain in this setting (Hadjistavropoulos et al., 2009 ). A recent model that took into 5 account both resource realities and high clinical standards proposed that the nurse practitioner (NP) was an 6 untapped resource that could help address pain under-management in LTC, especially in homes where on-site 7 physician services are relatively limited (Hadjistavropoulos et al., 2009) . NPs are in an optimal position to 8 improve pain management for LTC residents given their scope of practice and advanced skill level. Within 9 their scope of practice, NPs can obtain medical histories, perform physical examinations, diagnose and treat 10 health problems, order and interpret laboratory tests and x-rays, prescribe medications and treatments, 11 provide education, and case manage and coordinate services, all of which are important tasks in pain 12 management (College of Nurses of Ontario, 2008) . In Canada, Federal legislation has recently changed to 13 allow NPs to prescribe many controlled substances. Each province and territory is in the process of deciding 14 which substances can be prescribed by an NP. 15 NPs have the potential to address barriers to pain management including lack of: knowledge, physician 16 onsite coverage, appropriate assessment tools, prescribing of effective pain medications, interprofessional 17 collaboration and continuity of care, and physician trust in LTC nurses, that have been identified in previous 18 research (Kaasalainen et al., 2007a; Martin et al., 2005) . In light of the current inadequacies of the LTC 19 system and the potential for the NP to improve resident care, pilot work was conducted to help delineate the 20 NP role in LTC around pain management (Kaasalainen et al., 2007b (Kaasalainen et al., , 2010 . All NPs within a large Canadian 21 province were surveyed and they reported that they spent 79% of their time engaged in clinical activities and 22 most of them (80%) reported using pain assessment tools (Kaasalainen et al., 2007b) . McAiney et al. (2008) 23 found that one of the most common reasons for NP referral was for medical care (32%), which included pain 24 management among other issues. 25 Perceptions of the NP role by health care team members (i.e., licensed nurses, personal support 1 workers, physiotherapists, pharmacists, physicians) and administrators appear to be quite positive 2 (Kaasalainen et al., 2010) . That is, team members viewed NPs as being beneficial in providing thorough 3 assessments, consistent care, more time with residents, efficient ordering of pain medications and tests, and 4 timely follow-up with resident pain concerns (Kaasalainen et al., 2010) . Musclow, Watson (2002) identified both interprofessional (IP) collaboration and the presence of an NP on the team as 6 methods of improving pain management in acute care. Similarly, we argue here that improving IP 7 collaboration within a care model that is led by an NP would address barriers to effective pain management 8 and build organizational capacity. Hence, a rigorous evaluation of this NP care model is needed to examine 9 its effectiveness in improving the quality and efficiency of pain management services in LTC. 11 The purpose of this study was to evaluate an NP-led, IP pain management team in LTC. In addition to 6 LTC context, implementation of the NP-led pain management team, and outcomes (DiCenso et al., 2005) . A 1 mixed method design is appropriate for this study to address the mix of research questions that address the 2 same overriding study goal (Morse, 2006) . A controlled before-after design was used to evaluate the 3 effectiveness of the NP-led pain management team over a 12-month period. A qualitative component was 4 used to capture other information related to the evaluation of the intervention, specifically related to the 5 "how" and "why" of the intervention at the completion of the study (Yin, 2009 ). The study included two 6 intervention groups; a full intervention (NP-led Pain Team) and a partial intervention (NP only). The partial 7 intervention group was included so we could examine the added benefit of a Pain Team, compared to the 8 addition of an NP only. The third group (standard care) was used as a control. Each of these three study 9 groups included two LTC homes to reach our sample size requirements. Data was collected from 2010-2012, 10 with baseline and post-intervention data being collected over a 3-month period. Ethical approval for the study 11 was obtained from a university research ethics board as well as from each of the participating LTC homes.
10

STUDY PURPOSE
12
Description of the Intervention
13
The full intervention (NP-led Pain Team) was guided by a two-tiered NP intervention model: (a) NPs 14 led educational initiatives on pain management with their IP teams and facilitated the implementation of 15 evidence-based pain assessment tools and protocols; and (b) NPs participated in organizational-level 16 interventions (i.e., IP team, development of policy and procedures for pain, participation in quality 17 improvement initiatives) (Krichbaum et al., 2005) . We used a multifaceted approach to implement the 18 intervention including: 19 (a) two, 2-hour "Train-the-Trainer" sessions with the NPs only, led by study staff, and based on existing 20 tools and resources that have been evaluated in a previous project (Kaasalainen et al., 2012) ; 21 (b) the development of an interprofessional pain management team at each of the two intervention sites, led 22 by the NP, met monthly or every other month; 23 (c) an educational workshop which was based on the curriculum that was developed by the Medical College 24 of Wisconsin (2000) and was updated with more current literature; 25 (d) reminders or study posters that were posted periodically at each nursing station. 1 To ensure fidelity of the intervention, we asked the NPs to document their activities related to 2 implementing the Pain Team on a weekly basis, which we reviewed with them monthly. In addition, a 3 research assistant attended each of the Pain Team meetings, recorded minutes, and documented attendance. 4 Two NPs were hired (one at each site), and agreed to help implement a Pain Team at the LTC home at their 5 respective homes. Both NPs had a Masters degree and were female; one had three years of NP experience 6 and the second one had over 10 years of experience.
7
In the partial intervention sites (NP only), the NP engaged in normal activities, which included pain 8 management, as outlined in their employment contract with the regional health authority and was contacted 9 by the LTC home on a consultative basis without the added support of an IP pain management team. The two 10 NPs who worked at the partial intervention homes had on average about 8 homes in their portfolio. One NP 11 was male and one was female. Both had a Masters degree and had been working in LTC for over 5 years. 12 For both NP intervention groups (NP-led Pain Team and NP only), the NPs did not have prescribing 13 authority for controlled substances due to provincial legislation restrictions but they were able to prescribe 14 other types of pain medications (e.g., non-opioid analgesics, non-steroidal analgesics).
15
The control group (no NP, no pain team) continued with their usual in-house services with no access 16 to an NP or a pain management team.
17
Recruitment and Sampling
18
All LTC homes in a designated area in a mid-sized metropolitan area in Canada were screened for three 19 primary characteristics: medium to large sized facility (over 120 beds to meet our sample size requirements), 20 employment of an NP and use of a pain management team. From a potential pool of 41 homes, 15 were 21 screened eligible to participate in this study since they were medium to large sized, did not currently employ 22 an NP nor have an onsite pain management team. These eligible LTC homes were matched to two secondary 23 characteristics: quality indicators (obtained using publicly-reported Ministry data), and funding status (profit one LTC home to participate in the full intervention (NP-led pain team), one for the partial intervention (NP 1 only), and one for the control group (no NP, no pain team). To do this, the Principal Investigator approached 2 the administrators of these eligible homes to inform them about the study and ask them to participate. Once 3 we obtained two homes for each group (full intervention, partial intervention, control) to meet our sample 4 size requirements, our recruitment ended. Informed consent was obtained from all resident participants or 5 their proxy. We excluded residents who could not speak English; otherwise, all residents were invited to 6 participate. intervention seems to be practically significant. Based on these criteria and power of 0.80 a sample size of 12 57 we anticipated we needed for each group. Our previous study showed that the intra-class correlation 13 (ICC) for PACSLAC within LTC facilities is about 0.003. Taking this ICC into account, the final sample 14 size would be about 62 in each group (31 in each LTC facility). To account for a maximum of 35% dropout 15 rate over the study period (which is consistent with previous work that has followed LTC residents over the 16 course of a one-year intervention period) we anticipated we needed a sample size of approximately 89 in 17 each group (about 45 in each LTC facility).
Data Collection
19
Data were collected using a number of assessment tools and residents' chart information at three 20 separate times in 6-month intervals: before the intervention had been implemented (Time 1) and 6 months 21 (Time 2) and 12 months (Time 3) into the intervention period. For each of the measurement times, data were 22 collected in the same manner as described below. The primary outcome was resident pain, which was assessed using a standardized procedure that has 2 been used in other evaluation studies to accommodate for the abilities of residents who have cognitive 3 impairments (Kaasalainen & Crook, 2004) . Pain was assessed for each resident using four different tools, 4 two that assessed verbal reports and two that assessed behavioural responses to pain. Verbal reports were 5 measured using the numerical rating scale (NRS), an 11-point tool that ranges from 0 (no pain) to 10 (worst 6 possible pain) and the PPI scale (PPI), a subscale of the McGill Pain Questionnaire (Melzack, 1975) , a self-7 report six-point word-number scale used to assess pain intensity at the moment ranging from 0 (no pain) to 5 8 (excruciating pain). Both have been shown to produce reliable responses for pain sensation intensity in older 9 adults (Kaasalainen & Crook, 2003) . This scale was enlarged and bolded to promote ease of use by older 10 adults (NIH, 2008) . 11 Two tools assessed behavioural responses. The Pain Assessment in the Communicatively Impaired 12 Elderly (PACI) is a 7-item tool that measures facial expressions, body movements, and words that have been 13 associated with pain. Convergent validity of the PACI is acceptable (Kappa = 0.74 -0.85); it was assessed 14 using a set of videotaped segments of LTC residents in potentially painful situations (Kaasalainen et al., 15 2011). The reliability of the PACI has been examined in LTC, with inter-rater coefficients ranging from 0.82 16 -0.88 and test-retest coefficients ranging from 0.62 -0.78 across levels of cognitive impairment (none, mild, 17 moderate, extreme) (Kaasalainen & Crook, 2003) . The Pain Assessment Checklist for Seniors with Limited 18 Ability to Communicate (PACSLAC) is a longer, more comprehensive tool and includes items related to 19 facial expressions, activity/body movement, social/personality/mood, physiological indicators, eating and 20 sleeping changes, and vocal behaviours, with a possible score ranging from 0-60 (Fuchs-Lacelle et al., 2004) . 21 The validity of the PACSLAC is very good with an inter-rater reliability of 0.97 and internal consistency of 22 0.86 (Fuchs-Lacelle et al., 2004; Lints-Martindale et al., 2012) . 23 Over a 2-week period during each data collection point, pain was assessed two times for each resident 24 by research staff: (a) once during a potential painful naturally-occurring event (e.g., transfer from bed to 25 chair, range of motion exercises), and (b) once at rest in the afternoon. The behavioural observation tools 1 were completed first in order to blind the raters to the verbal report scores for pain. Approximately 10% of all 2 the behavioural pain assessments, using both the PACI and PACSLAC, were completed by two raters to 3 assess inter-rater reliability, or consistency between the raters. Next, the residents were asked to rate their 4 pain using the PPI and NRS, using self report; hence no inter-rater reliability assessment was needed for 5 these tools. 
Health Care Provider Clinical Practice Behaviours and Outcomes
18 Undergraduate students were trained as independent chart extractors and were blinded to the study 19 purpose and the allocation of sites to the intervention and comparison groups. They were instructed to only 20 retrieve the necessary data from residents' charts. To assess clinical practice behaviours (e.g., 21 documentation of pain assessments, use of pharmacological and non-pharmacological pain interventions), 22 chart reviews were conducted for the same consenting residents as above. Their charts were reviewed three 23 times -once during the pre-implementation period and at 6 and 12 months post-implementation. They A multilevel modeling analysis was used to compare resident outcomes (pain, functional status, 22 depression, agitation) in the three groups at time points 2-3 while adjusting for the baseline measurements 23 (time point 1). We did not include residents who had died in the final analysis, rather we used a 'per 24 protocol' approached whereby only those who were still receiving the intervention were included in the 25 analysis. We also included the interaction term between time and groups in the model to capture unparalleled 1 changes over time. In this case, the difference between groups was significant if either group difference or 2 interaction term was significant. Correlations were calculated between raters for the behavioural observation 3 pain ratings (PACI, PACSLAC) for 10% of the sample at each time point, during both rest and activity 4 episodes. 5 For each of the clinical practice behaviours or process indicators, change over the intervention period 6 was determined using the following calculation: Time 3 (T3, one year after the intervention began) minus 7 Time 1 (T1, before the intervention began) so that three possibilities existed: 'negative change' (T3-T1 = -1, 8 met the criteria at T1 but not T3), 'no change' (T3-T1 = 0, met the criteria at both times or did not meet the 9 criteria at either time), or 'positive change' (T3-T1 = 1, met the criteria at T3 but not T1. A Chi-square test 10 was calculated to determine differences between: (a) the intervention and control groups and, (b) the partial 11 intervention and control groups for 'positive change' only, since this assessed the effectiveness of the 12 intervention, an objective of this study. 13 The quality of pain medication prescribing practices was calculated according to the following 14 process outlined by Hutt et al. (2006) .
15
Pain sub-score: Using the pain assessment scores that were collected from each of the participating 16 residents in this study, pain sub-scores were calculated using a decision-tree (based on consensus reached 17 between investigators SK and LD). This decision-tree indicates that the highest NRS and PPI rating should 18 be used unless the patient could not communicate pain, or in situations where a diagnosis of dementia was 19 present. In such cases, the PACI scores were used, again using the highest available rating. We could not use 20 the PACSLAC in this analysis given its scoring ranges from 0-60 and it does not lend itself to collapsing 21 scores in the manner used by Hutt et al. (2006) . Once the scale and highest pain score were determined, a 22 pain rating of mild, moderate or severe was assigned (Hutt et al., 2006) .
23
Medication sub-score: Medication sub-scores were calculated by two graduate students (nursing, 24 pharmacy) using the medication reviews. The most potent pain medication was identified and used to 25 determine the medication sub-score in the following manner: "no analgesia" (0), "non-opioid" (1), "weak 1 opioid" (2), or "strong opioid" (3) (Hutt et al., 2006) . 2 Pain Management Index (PMI): PMIs were calculated by subtracting the pain sub-score from the 3 medication sub-score. A score of "0" could be considered appropriate pain management, as the determined 4 pain sub-score and medication sub-score are identical, which would indicate medication management is 5 appropriate for the level of pain that is present. A negative score, especially a score of -3 or -2, would 6 indicate poor pain management, and may indicate that the medication being used for pain is not sufficient for 7 the level of pain. Finally a positive score, especially a score of +3 or +2 would indicate that the medication 8 being used for pain is more potent than needed for the level of pain that appears to be present. 9
RESULTS
10
Characteristics of the Sample
11
At baseline, we recruited 98 to the control group, 108 to the partial intervention group, and 139 12 residents to the full intervention group (Figure 1 ). Over the one-year intervention period, there was a 25% 13 dropout rate/death rate for the control group (24/98), 30% death rate for the partial intervention group 14 (33/108), and a 32% death rate for the full intervention group (45/139). The mean age of residents was 83.1 15 (SD=10.0) years in the control group, 84.0 (SD=10.0) years in the partial intervention group, and 84.0 16 (SD=8.5) years in the full intervention group (Table 1) . Each of the three groups had about 25-30% males. 17 The mean number of years that residents had been living in the LTC home was 2.9 (SD=5.5) for the control 18 group, 2.5 (SD=2.0) for the partial intervention group, and 2.5 (SD=2.3) for the full intervention group. The 19 most common diagnoses were cardiovascular disease, dementia, osteoporosis, arthritis, and mood disorders. 20 A total of 16 personal support workers and 13 licenses nurses participated in focus groups for the qualitative 21 evaluation with 96% being female, and mean age being 44.2 (SD: 9.3) years old.
22
Primary Outcomes
23
Before the intervention, the mean pain level was reported as being 'mild' or 'low' for all three groups 24 using all of the pain assessment tools, both at rest and during activity (see Table 2 ). There were statistically 25 significant decreases in pain levels during activity and rest from Time 1 to Time 3 for both the partial and full 1 intervention groups compared to the control group, using all pain assessment tools except for the PPI score 2 during rest for the full intervention group and the PACI score during rest for the partial intervention group 3 (see Figure 2 ). Based on 10% of the overall sample across all time points, the inter-rater reliability for the 4 PACI and PACSLAC was acceptable during both rest (n=90) and activity (n=90), ranging from 0.57-0.84 5 ( There were no significant differences among the groups over the intervention period for depression or 8 agitation (Table 4 ). However, there were statistically significant improvements in functional status in both 9 the partial intervention (p<.001) and full intervention group (p=.002).
10
Clinical Practice Behaviours
11
When we examined the effectiveness of the NP intervention in improving clinical practice behaviours, 12 we found significantly more positive changes over the intervention period in the full intervention group for 13 the following indicators: (a) use of a standardized pain assessment tool (p=.01); (b) evidence that 14 characteristics of pain were identified (p<0.001); (c) use of an admission pain assessment form (p<0.001); (d) 15 causes of pain were sought (p=0.019); (e) goals related to pain were identified (p<0.001); (f) a care plan was 16 developed (p=0.003); (g) documented effectiveness of pain interventions (p=0.004); and (h) goals were 17 modified (p<0.001; see Table 5 ). Due to missing chart data at Time 2, we did not include Time 2 data in our 18 analysis.
19
Quality of Pain Medication Prescribing Practices 20
Pain sub-scores: The median pain sub-score decreased from 2 (moderate pain) to 1 (mild pain) from 21 baseline to post-intervention in all three groups (full and partial intervention, control). However, there were 22 greater trends in reductions of moderate and severe pain in both the full and partial intervention groups 23 compared to the control group (Table 6 ). 1 prescribed) across all three times and across all three groups (Table 6 ). 2 PMI: The median PMI was 0 at baseline and post-intervention for all three groups and increased to 1 3 in both the full and partial intervention groups but not in the control group; this difference was not 4 statistically significant at the p < 0.05 level (See Table 6 ). 14 Overall, the staff acknowledged the NPs as being great resources and committed to residents' pain issues. 15 In addition to their personal attributes and approaches to care, the staff also highlighted the positive 16 outcomes from having the NP on the team. In both intervention sites the staff recognized that the NPs 17 improved resident and staff access to timely primary care, pain assessment and follow-up management. Not 18 only did the staff express how quick access benefited the residents but also how it saved their time in 19 contacting a physician working outside of the facility. The staff at both intervention sites identified that NP 20 involvement improved team collaboration as well as knowledge about pain assessment and management 21 through education. Staff stated that the NP was available to spend time with the resident, which allowed for 22 the development of rapport. Finally, staff stated they saw the impact of the role which included less resident 23 hospitalizations.
24
Benefits of the Pain Team: The staff at the intervention sites highlighted benefits of the Pain Team, 1 specifically by contributing to staff education, using best practices as well as promoting team collaboration, 2 communication and autonomy. The staff recognized that residents' pain levels improved. As a result, some 3 felt the ease in which PSWs could provide hands-on care improved, which led to better professional 4 relationships between the PSW staff and residents. Staff stated that the Pain Team introduced new pain 5 assessment tools to help initiate and communicate individualized resident assessments, provided ongoing 6 education and updated policies and procedures. Also, staff reported that they were more knowledgeable 7 about pain champions and were able to utilize their expertise. Overall, the teams at both intervention sites 8 created awareness about the presence of and appropriate management of resident pain. The results of this study support the implementation of an NP-led Pain Team in LTC as a strategy to 23 reduce residents' pain. We found similar results for the NP-only intervention, highlighting the positive care and, in our case, improve pain for residents living in LTC, given their scope of practice and advanced 1 skill level (CNO, 2008) . These results add to the growing body of knowledge that demonstrates the 2 effectiveness of NPs in LTC (Donald et al., 2013; Intrator et al., 1999; Kane et al., 2003) . 3 Along with improvements in pain, there was also an improvement in functional status for LTC residents 4 in both the NP-led Pain Team and NP only intervention groups, indicating that by adding an NP to the LTC 5 team, improvement in both pain and functional status for residents occurs. This finding is consistent with 6 other research, showing the direct relationship between pain and functional status; that is, as pain improves, 7 functional status also improves (Morrison et al., 2009) . Although there were statistical improvements in pain 8 and function over the intervention period for both the full and partial intervention groups, one might question 9 the clinical significance of these improvements given they were relatively small. Ostelo et al., (2008) suggest 10 a 30% improvement is considered a useful threshold for identifying clinically meaningful improvement. 11 Hence, this implies that the improvement in pain levels in our study were, for the most part, clinically 12 meaningful, since we had over a 30% improvement in pain scores during activity and rest for all of the pain 13 tools used, except the NRS (NP-led Pain Team and NP only groups) and the PACSLAC (NP-led Pain Team 14 group). However, the improvements in functional status for both interventions groups in our study would not 15 be considered clinically significant based on Ostelo et al., (2008) threshold level of 30% improvement. 16 Similar improvements for the other secondary outcomes, including depression and agitation, were not 17 observed in our study. It could be that more intensive and focused interventions, within an NP model of care, 18 are needed to specifically address the unique needs of residents suffering from these other prevalent 19 conditions in LTC (AMDA, 2011). 20 Positive changes in clinical practice behaviours occurred over the intervention period for both the NP-21 led Pain Team and NP-only groups that did not occur to the same extent in the control group; specifically impede optimal role implementation for NPs, such as lack of planning for collaboration with LTC staff, 10 including physicians, and lack of expectation for collaboration and resistance to change. 11 However, significant differences for the intervention group were not found for two other clinical 12 practice behaviours -use of pain medications and non-pharmacological interventions. This could be due to 13 the fact that a high proportion of residents were prescribed at least a non-opioid for pain at baseline, 14 according to the PMI, leaving little room for improvement; it remained consistent over the entire intervention 15 period for all groups. Interestingly, Baier et al. (2004) found that use of appropriate pain assessments 16 increased significantly (p<.001) but use of pain medications for residents with moderate to severe pain, 17 prescriptions and change in pain medications did not. They suggested that lack of communication between 18 nurses and physicians may have contributed to these poor findings regarding pain medication use. Future 19 work needs to focus on the extent that medications are prescribed on a prn (pro re nata; given as needed) 20 basis, and if so, whether they are actually given to residents by the nurses. How nurses communicate with 21 physicians and make decisions about administering a prn pain medication requires further investigation. 22 Use of non-pharmacological interventions is another important area for future research, given their 23 potential to improve resident pain without the potent side effects that medications may have. In our study, 24 there was not a significant difference in the use of non-pharmacological interventions, although all three 25 groups showed positive trends in their use over the intervention period. Other research found similar results, 1 in that use of non-pharmacological interventions did not improve while frequency of pain assessments did 2 (Kaasalainen et al., 2010) . 3 The qualitative data analysis highlighted how NPs facilitate IP collaboration. Specifically, staff reported 4 that the NP was able to support LTC staff with managing resident pain. By taking on a leadership role, the 5 NP is in the position to encourage IP participation and help others to recognize the value of that approach. 6 These findings are consistent with previous work in the area (Kaasalainen et al., 2010; Musclow et al., 2002) 7 and provide some evidence that NPs can address some barriers to improving pain management in LTC (Jones   8   et al., 2004; Kaasalainen et al., 2007a; Martin et al., 2005; Stevenson et al., 2006; Tarzian & Hoffman, 2004) . 9 In addition, the qualitative evaluation underscores the added benefits of having an NP onsite in that 10 there is more timely follow-up of resident pain issues often with no need to contact the physician; hence, 11 reducing costs associated with physician time. Staff commented that they would contact the NP first, if she 12 was available, before contacting the physician. A comprehensive cost-benefit study is needed to examine the 13 costs and benefits associated with implementing an NP-led Pain Team in LTC. Bakerjian et al. (2012) 14 suggest that a cost/benefit analysis related to implementing a pain management program should compare 15 expected benefits with costs; including all start-up, program implementation, and indirect costs. By building 16 a business case related to implementing a pain management program in LTC, including processes considered 17 to improve quality and reduce costs, decision makers and LTC administrators may put more emphasis on 18 implementing a pain management program (Bakerjian et al, 2012) ; in this case, one that is led by an NP. 19 There are both strengths and limitations to this study. First, the use of a prospective, mixed methods 20 approach that incorporated psychometrically sound data collections tools allowed for more accurate and 21 timely data collection. However, randomization was not used to assign the intervention and control groups 22 which could have biased results. Also, we did not measure the 'dose' of the intervention (NP time allocated 23 to implementing the intervention). Moreover, we were not able to analyze any data from time point 2 (after 6 corrected for in the final data collection time point (one year post-implementation) for our final analysis. 1 Finally, it would have been helpful to interview residents and family members about their perceptions of 2 working with the NP. Further study is needed to explore these important areas for research.
3
CONCLUSIONS AND RECOMMENDATIONS 4
This study evaluated an NP role in leading an IP team focused on pain management and adds to 5 the developing body of knowledge that supports the effectiveness of the NP role in LTC. Specifically 6 the implementation of an NP-led Pain Team in LTC significantly reduced residents' pain compared to 7 usual care without access to an NP. Along with reductions in pain, there was also an improvement in 8 functional status for LTC residents in both the NP-led Pain Team and NP only intervention groups, 9 indicating that by adding an NP to the LTC team, improvements occur in both pain and function for 10 residents.
11
Our findings also inform the role of nurses, specifically the NP, within the IP team in pain 12 management and are likely transferable to other LTC facilities and other practice sectors. That is, 13 implementing an NP-led Pain Team can significantly improve clinical practice behaviours of LTC 14 staff and reduce resident pain. This is important considering the high rates of pain that exist in LTC. 15 Given the growing aging population and increasing numbers of LTC beds, this study demonstrates an 16 effective and efficient solution to improving the quality of life of older adults who live in LTC by 17 improving the way pain is managed in this vulnerable population. 18 As such, the following recommendations are proposed: 19 1. LTC homes should employ an NP to facilitate more consistent and timely access to pain 20 management and to provide opportunities for the inter-professional team to gel and come 21 together on a regular and an 'as-needed' basis. Range of PPI: 0 (no pain) to 5 (excruciating pain); b Range of NRS: 0 (no pain) to 10 (worst possible pain); c Range of PACI: 0 to 7; d Range of PACSLAC: 0 to 60; e All the p-values are based on a multilevel regression analysis T3-T1 2.21 (4.89) 0.68 (7.28) 0.51 (5.45) Notes: a Total score of CORNELL ranges from 0 (symptoms are absent) to 38 (symptoms are severe) b Total score of OARS ranges from 0 (can perform activities without help) to 28 (unable to perform activities) c Total score of CMAI ranges from 14 (behaviours never occur) to 70 (behaviours occur very frequently) d All the p-values are based on a multilevel regression analysis where time point, group, and interaction between time point and group are included as independent variables and time is nested within resident to adjust for the resident's cluster effect. **significant at the p<0.01 ***significant at the p<0.001 Table 5 . Changes in Clinical Practice Behaviors Over the Intervention Period Among the Groups 
Pain Management
Index (PMI) c Median 0.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00
Chi-square Notes: a 0=no pain; 1=mild pain; 2=moderate pain; 3=severe pain b 0=no analgesia prescribed; 1=non-opioid prescribed; 2=weak opioid prescribed; 3=strong opioid prescribed c Acceptable PMI is: ≥ 0; possible range: -3→ +3
